Landslide Prone Areas

Oregon proposed to address this element of the additional management measures for forestry
condition through a mix of regulatory and voluntary approaches. While the State has adopted
more protective forestry rules to reduce landslide risks to life and property and promoted some
voluntary practices to reduce landslide risks through the Oregon Plan for Salmon and
Watersheds (The Oregon Plan), Oregon still does not have additional management measures for
forestry in place to protect

Since receiving conditional approval on January 13, 1998, Oregon amended the Oregon FPA
rules to require the identification of landslide hazard areas in timber harvesting plans and road
construction (OAR 629-623-0000 through 629-623-0800). However, under these amendments,
shallow, rapidly moving landslide hazards directly related to forest practices are addressed only
as they relate to risks for losses of life and property, not for potential water quality

impacts. Oregon still allows timber harvest and the construction of forest roads, where
alternatives are not available, on high-risk landslide hazard areas as long as it is not deemed a
public safety risk.

As noted in the January 13, 1998, findings, timber harvests on unstable, steep terrain can result
in increases in landslide rates which contribute to water quality impairments. A number of
studies continue to show significant increases in landslide rates after clear-cutting compared to
unmanaged forests in the Pacific Northwest.

For example, in the 2000 study, “Forest Clearing and Regional Landsliding,” Montgomery et. al.},
concluded that landslide rates in Mettman Ridge in the Oregon Coast Range increased after
clear cutting at a rate of three to nine times the background rate for the region. The regional
analysis from this study found that forest clearing dramatically accelerates shallow landsliding in
steep terrain typical of the Pacific Northwest.

Another study by Turner et al. (2010)?, which Oregon also cited in its July 2013 submission,
indicated that at higher rainfall intensities, significantly higher landslide densities occurred on
steep slopes compared to lower gradient slopes. The study also found that at higher rainfall
intensities, the density of landslides in recently harvested sites was roughly 2-3 times the
landslide density in older stands.

One reason landslides on hazard slopes are closely associated with forest clearing is root
cohesion. Roots can mechanically reinforce shallow soils in forested landscapes®. In a 2001
paper considering the role of root cohesion in landslide susceptibility, Schmidt et. al* found that

! Montgomery, D. R., K. M. Schmidt, H. M. Greenberg & W. E. Dietrich, 2000. Forest clearing and regional landsliding. Geology 28:
311-314.

2 Turner, T.R., Duke, S.D., Fransen, B.R., Reiter, M.L,, Kroll, AJ., Ward, J.W., Bach, J.L., Justice, T. E., and R.E. Bilby. 2010. Landslide
densities associated with rainfall, stand age, and topography on forested landscapes, southwestern Washington, USA. Forest Ecology
and Management 259 (2010) 2233-2247

* Wu, T.H. 1995. Slope stabilization. In Slope stabilization and erosion control: A bioengineering approach. Edited by R.P.C. Morgan
and R.J. Rickson. E & FN Spon, London, pp. 221-264.

¢ Schmidt, K.M., Roering, J.J., Stock, J.D., Dietrich, W.E.,Montgomery, D.R., and Schaub, T. 2001. Root cohesion variability and shallow
landslide susceptibility in the Oregon Coast Range. Canadian Geotechnical Journal, 38: 995-1024.
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median lateral root cohesion (measured in kilopascals, a measurement of pressure) ranges from
6.8-23.2 kPa in industrial forests with significant understory and deciduous vegetation to 25.6—
94.3 kPa in natural forests dominated by coniferous vegetation. In clearcuts, the Schmidt et. al
paper found that lateral root cohesion is uniformly less than or equal to 10 kPa, making these
areas much more susceptible to landslide.

In a 2004 paper, Sakals and Sidle® modeled the effect of different harvest methodologies on root
cohesion over time. Their findings suggest that, of the methodologies examined, clear-cutting
produces the greatest decline in root cohesion. Further, that root cohesion may continue to
decline for 30 years post-harvest. That decline is attributed to the decay of the root systems of
the harvested trees, and the fact that young root systems have smaller root volumes and less
radial rooting extent. Their findings imply that clear-cutting on hazard slopes could increase the
numbers of landslides as well as the probability of larger landslides. A management approach
requiring the retention coniferous vegetation on high risk slopes would increase root cohesion
and reduce the risk of landslide.

[Any additional science we need to include here to bolster our rationale against any of the nay-
sayers that don’t think there adequate science out there to support the need for add MMs?]

To meet the additional management measure relating to high-risk landslide prone areas, the
State must adopt similar harvest and road construction restrictions for all high-

risk landslide prone areas with the potential to impact water quality and designated uses, not
just those areas where landslides pose risks to life and property. For example....[see Jayne’s
Cl7...are there specific BMPs would could recommend?].

The State employs a voluntary measure under the Oregon Plan that gives landowners credit for
leaving standing live trees along landslide prone areas as a source of large wood. The large wood,
which may eventually be deposited into stream channels, contributes to stream complexity, a
key limiting factor for coastal coho salmon recovery.

While Oregon desires to better capture and evaluate the implementation and effectiveness of
voluntary measures, the State has not shown how it intends to do to demonstrate how these
voluntary programs ensure water quality and designated uses are protected from landslide
impacts, nor has Oregon provided a commitment to exercise those back-up authorities where
necessary to protect water quality and designated uses to ensure implementation of this
measure. These are required elements if a state chooses to use voluntary programs to support
its coastal nonpoint program (see the federal agencies’ 1998 Final Administrative Changes
guidance).

Action Options & Recommendation

*Sakals, M.E. and R.C. Sidle. 2004. A spatial and temporal model of root cohesion in forest soils. Canadian Journal of Forest Research
34(4): 950-958.
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Oregon proposed to address this element of the additional management measures for forestry
condition through a mix of regulatory and voluntary approaches. While the State

State-has-has adopted more protective forestry rules to reduce landslide risks to lifeand o
property and promoteds some voluntary practices to reduce landslide risks through the Oregon
Plan for Salmon and Watersheds (The Oregon Plan), Oregonit still does not have additional ‘
management measures for forestry in place to protect watergquality-and-desighated-usesfrom

londslide-impacts:

| Since receiving conditional approval on January 13, 1998, Oregon has-amended the Oregon FPA

rules to require the identification of landslide hazard areas in timber harvesting plans and road '

construction (OAR 629-623-0000 through 629-623-0800). However, under these amendments,
shallow, rapidly moving landslide hazards directly related to forest practices are addressed only
as they relate to risks for losses of life and property, not for potential water quality

impacts. Oregon still allows timber harvest and the construction of forest roads, where
alternatives are not available, onf high-risk landslide hazard areas as long as it is not deemed a
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As noted in the January 13, 1998, findings, timber harvests on unstable, steep terrain can result
in increases in landslide rates which contribute to water quality impairments. % number of

studies continue to show significant increases in landslide rates after clear-cutting compared to
unmanaged forests in the Pacific Northwest.]

| For example, in the 2000 study, “Forest Clearing and Regional Landsliding,” {Montgomery et.ald, i
]concluded that landslide rates in Mettman Ridge in the Oregon Coast Range increased after Y
clear cutting at a rate of three to nine times the background rate for the region. The regional

AN
analysis from this study found that forest clearing dramatically accelerates shallow landsliding in
steep terrain typical of the Pacific Northwest.
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gradient slopes. The study urrereat-ab{2010} also found that the-effectofstandagewas
strongestat higher rainfall intensities, eencluding thatthe density of landslides in the-mest
recently harvested sites wasere roughly 2-3 times the landslide density fargerthan-in older
stands.

One reason landslides on hazard slopes are closely associated with forest clearing is root
cohesion, te-additiondecades-of-guantitative measurermentindicate-that FRoots can
mechanically reinforce shallow soils in forested landscapesf. In a 2001 paper [considering the

cohesion {rmeasured in kilopascals, a measurement of pressure) ranges from 6.8-23.2 kPa in
industrial forests with significant understory and deciduous vegetation to 25.6-94.3 kPa in
natural forests dominated by coniferous vegetation. In clearcuts, the Schmidt et. al reportpaper
found that lateral root cohesion is uniformly less than or equal to 10 kPa, making these areas
much more susceptible to landslide.

In a 2004 paper, Sakals and Sidle® modeled the effect of different harvest methodologies on root
cohesion over time. Their findings suggest that, of the methodologies examined, clear-cutting
produces the greatest decline in root cohesion. Further, that root cohesion may continue to
decline for 30 vears post-harvest. That decline is attributed to the decay of the root systemns of
the harvested trees, and the fact that yvoung root systems have smaller root volumes and less
radial rooting extent. Their findings imply that clear-cutting on hazard slopes could increase the
numbers of landslides as well as the probability of larger landslides. A management approach
requiring the retention coniferous vegetation on high risk slopes would increase root cohesion
and reduce the rislk of landslide.

Forast-canopies-also-affect-the-stabilipsof-natural-slopes-Forest-canopies-canrmodifethe
ntensineof-precipitationsuch-thatthelrpresence-ray-preventsliding in-some-instances—tn-a
2005-paperKeira-and-Skaugset invest ated the-effects-of-forest-canepies-on-slope-stabiliby
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[Any additional science we need to include here to bolster our rationale against any of the nay-
sayers that don’t think there adequate science out there to support the need for add MMs?]
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To meet the additional management measure relating to high-risk landslide prone areas, the
State must adopt similar harvest and road construction restrictions for all high-

risk landslide prone areas with the potential to impact water quality and designated uses, not

just those areas where landslides pose risks to life and property. For example....[see Jayne’s
CJ7...are there specific BMPs would could recommend?].

The State employs a voluntary measure under the Oregon Plan that gives landowners credit for

leaving standing live trees along landslide prone areas as a source of large wood. The large wood,
which may eventually be deposited into stream channels, contributes to stream complexity, a

key limiting factor for coastal coho salmon recovery.
WHoewaever-while Oregon has-prefessed-a-desires to better capture and evaluate the

implementation and effectiveness of voluntary measures, Oregon-the State the-state-has not
shown how it intends to do to demonstrate how these voluntary programs ensure water quality
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and designated uses are protected se-forprotection-of-waterqualityand-designated-usesfrom
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authorities where necessary to protect water quality and designated uses to ensure
implementation of this measure. h’hese are required elements if a state chooses to use

voluntary programs to support its coastal nonpoint program (see the federal agencies’ 1998
Final Administrative Changes guidance).]
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